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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 2, 7-12, 14-17, 20-25, 27, 29, and 33-38 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Wood et al. (US 5,675,149) and incorporated by 
reference US Patent 5,420,419 (Wood) in view of Duvall, III (US 5,258,619). 

The specification states (pg. 2, lines 6 and 7) that the " ... term "frame time" refers to a 
time in which a microbolometer array produces each complete picture or image of an object being viewed". 

In regard to claim 1, Wood etal. disclose a method for improving performance 
sensitivity and facility of operation of an array including microbolometers, comprising: 

(a) applying N bias pulses substantially sequentially during a frame time (i.e., the 
exposure time for producing a complete image; column 5, lines 47-53) to each 
microbolometer in the array, wherein N is 2 or greater; 

(b) measuring N resulting signals corresponding to the N bias pulses (i.e., multiple 
measurements; column 5, lines 47-53); 

(c) computing an average signal value from the N resulting signals corresponding to 
each microbolometer in the array (i.e., averaging of sensor signals; column 5, lines 
47-53) during the frame time (i.e., the exposure time); and 
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(d) producing an output signal based on the computed average signal value for each 
microbolometer in the array during the frame time (i.e., the exposure time). 
The method of Wood etal. lacks that the N bias pulses have a shorter time duration and 
frequency, selected such that a resulting temperature in each of the microbolometers in 
the array due to such applying of N bias pulses is substantially uniform during the frame 
time, wherein the time duration of each bias pulse is 1/N times that of a single pulse 
suitable for reading the array. Duvall, III teaches (column 6, lines 43-53) that a swept 
bias technique includes adjusting the waveform parameters of rise-time, fall-time, peak 
to peak values, time between pulses, pulse slope, pulse width, and pulse amplitude 
which best meets a given detector and design situation in order to minimize unwanted 
detector heating. Therefore it would have been obvious to one having ordinary skill in 
the art at the time of the invention to adjust the bias pulse waveform parameters (e.g., 
pulse duration is 1/N times that of a single pulse) in the method of Wood etal., in order 
to meet a given detector and design situation so as to minimize unwanted detector 
heating (e.g., a resulting temperature in each of the microbolometers is substantially 
uniform). 

In regard to claim 2 which is dependent on claim 1 , Wood et al. also disclose 
(column 1, lines 55-58) recording and displaying IR images. Inherent in the formation of 
images is repeating the applying, measuring, computing, and producing steps to 
compute output signals during each frame time in order to form IR images. 
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In regard to claim 7 which is dependent on claim 1 , Wood et al. also disclose 
(US 5,420,419 Fig. 6 and column 6, lines 18-34) that the bias pulses are substantially 
equal in magnitude. 

In regard to claim 8 which is dependent on claim 1 , the method of Wood et al. 
lacks that the bias pulses are substantially equally spaced in time. Duvall, III teaches 
(column 6, lines 43-53) that a swept bias technique includes adjusting the waveform 
parameters of rise-time, fall-time, peak to peak values, time between pulses, pulse 
slope, pulse width, and pulse amplitude which best meets a given detector and design 
situation in order to minimize unwanted detector heating. Therefore it would have been 
obvious to one having ordinary skill in the art at the time of the invention to adjust the 
bias pulses waveform parameters (e.g., pulses are substantially equally spaced in time) 
in the method of Wood et al., in order to meet a given detector and design situation so 
as to minimize unwanted detector heating as taught by Duvall, III. 

In regard to claim 9 which is dependent on claim 1 , Wood et al. also disclose 
(US 5,420,419 Fig. 6 and column 2, lines 17-20) that the bias pulses comprise voltage 
bias pulses. 

In regard to claim 10 which is dependent on claim 1, Wood et al. also disclose 
(US 5,420,419 column 7, lines 26-28) that the resulting signals comprise current 
signals. 

In regard to claim 11 which is dependent on claim 1, Wood et al. also disclose 
(column 5, lines 47-53) that multiple measurements and averaging of sensor signals is 
equivalent to long exposures. Inherent in an average is at least two sensor signals each 
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associated with an applied bias pulses and thus there are in the range of about 2 to 100 
bias pulses dependent on the length of the exposure. 

In regard to claim 12 which is dependent on claim 1, Wood etal. also disclose 
(US 5,420,419 Fig. 6 and column 6, lines 18-34) that the bias pulses have time duration 
in the range of about 0.1 to 20 microseconds {e.g., 5-6 us). The method of Wood et al. 
lacks that the temperatures varies less than one degree Celsius. Duvall, III teaches 
(column 6, lines 43-53) that a swept bias technique includes adjusting the waveform 
parameters of rise-time, fall-time, peak to peak values, time between pulses, pulse 
slope, pulse width, and pulse amplitude which best meets a given detector and design 
situation in order to minimize unwanted detector heating. Therefore it would have been 
obvious to one having ordinary skill in the art at the time of the invention to adjust the 
bias pulse waveform parameters in the method of Wood et al., in order to meet a given 
detector and design situation so as to minimize unwanted detector heating {e.g., 
temperatures varies less than one degree Celsius). 

In regard to claim 14, Wood etal. disclose an infrared radiation detector 
apparatus comprising: 

(a) microbolometers in an array (column 5, line 65 to column 6, line 1); 

(b) a timing circuit coupled to the array to apply (US 5,420,419 column 6, lines 18-34) 
N bias pulses substantially sequentially to each microbolometer in the array during 
a frame time {i.e., the exposure time for producing a complete image; column 5, 
lines 47-53); 
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(c) a measuring circuit coupled to the array to measure N resulting signals associated 
with each of the applied N bias pulses (i.e., multiple measurements; column 5, 
lines 47-53) during the frame time (i.e., the exposure time); 

(d) a computing circuit coupled to the measuring circuit to compute an average signal 
value (i.e., averaging of sensor signals; column 5, lines 47-53) for each 
microbolometer in the array from the measured N resulting signals during the 
frame time (i.e., the exposure time); and 

(e) an output circuit coupled to the computing circuit to produce an output signal 
based on the computed average value for each microbolometer in the array during 
the frame time (i.e., the exposure time) is inherent in displaying an image 
corresponding to the output signals. 

The apparatus of Wood etal. lacks that a resulting temperature in each of the 
microbolometers in the array due to such applying of N bias pulses is substantially 
uniform during the frame time. Duvall, III teaches (column 6, lines 43-53) that a swept 
bias technique includes adjusting the waveform parameters of rise-time, fall-time, peak 
to peak values, time between pulses, pulse slope, pulse width, and pulse amplitude 
which best meets a given detector and design situation in order to minimize unwanted 
detector heating. Therefore it would have been obvious to one having ordinary skill in 
the art at the time of the invention to adjust the bias pulse waveform parameters (e.g., 
pulse duration and duty cycle) in the apparatus of Wood et al., in order to meet a given 
detector and design situation (e.g., the signal resulting from the rise in temperature 
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caused by the N bias pulses is less than the signal resulting from incident infrared 
radiation) so as to minimize unwanted detector heating. 

In regard to claim 15 which is dependent on claim 14, Wood etal. also disclose 
(column 2, lines 57-59) that the output circuit further comprises an integrator (integrating 
preamplifiers 26) and an A/D converter (32) wherein said output signal produced is a 
digital signal value for each microbolometer in the array. 

In regard to claim 16 which is dependent on claim 15, Wood etal. also disclose 
(column 4, lines 5-24) a digital image processor (36), coupled to the output circuit to 
receive the digital signal value associated with each microbolometer in the array and 
correct the received digital signal value for image defects. 

In regard to claim 17 which is dependent on claim 16, Wood etal. also disclose 
(column 4, lines 5-24) that the digital image processor (36) further comprises a 
correction circuit, to apply a corrective electrical signal based on a correction value to 
the output signal to correct for resistance non-uniformity in each microbolometer to 
obtain a substantially uniform output signal value. 

In regard to claim 20 which is dependent on claim 14, Wood et al. also disclose 
(US 5,420,419 Fig. 6 and column 6, lines 18-34) that the bias pulses are substantially 
equal in magnitude. 

In regard to claim 21 which is dependent on claim 20, the cited prior art is applied 
as in claim 8 above. 
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In regard to claim 22 which is dependent on claim 14, Wood et al. also disclose 
(US 5,420,419 Fig. 6 and column 2, lines 17-20) that the bias pulses comprise voltage 
bias pulses. 

In regard to claim 23 which is dependent on claim 22, Wood et al. also disclose 
(US 5,420,419 column 7, lines 26-28) that the resulting signals comprise current 
signals. 

In regard to claim 24 which is dependent on claim 14, Wood et al. also disclose 
(column 5, lines 47-53) that multiple measurements and averaging of sensor signals is 
equivalent to long exposures. Inherent in an average is at least two sensor signals each 
associated with an applied bias pulses and thus there are in the range of about 2 to 100 
bias pulses dependent on the length of the exposure. 

In regard to claim 25 which is dependent on claim 24, Wood et al. also disclose 
(US 5,420,419 Fig. 6 and column 6, lines 18-34) that the bias pulses have time duration 
in the range of about 0.1 to 20 microseconds (e.g., 5-6 us). 

In regard to claim 27, the cited prior art is applied as in claims 1,12, and 14 

above. 

In regard to claim 29 which is dependent on claim 27, the cited prior art is applied 
as in claim 15 above. 

In regard to claim 33 which is dependent on claim 27, the cited prior art is applied 
as in claim 20 above. 

In regard to claim 34 which is dependent on claim 27, the cited prior art is applied 
as in claim 21 above. 
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In regard to claims 35 and 36 which are dependent on claim 27, the cited prior art 
is applied as in claims 22 and 23 above. 

In regard to claims 37 and 38 which are dependent on claim 27, the cited prior art 
is applied as in claims 24 and 25 above. 

3. Claims 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wood et al. and incorporated by reference US Patent 5,420,419 in view of Duvall, III as 
applied to claim 2 above, and further in view of Applicant Admitted Prior Art. 

In regard to claim 3 which is dependent on claim 2, the modified method of 
Wood et al. lacks applying a corrective electrical signal to the output signal to correct for 
resistance non-uniformity between the microbolometers of the array to obtain a 
substantially uniform output signal value. Applicant admits (first paragraph on pg. 6) it is 
known in the art (such as US Patent 4,752,694) to apply a corrective electrical signal to 
the output signal to correct for resistance non-uniformity between the one or more 
microbolometers of the array (i.e., "coarse non-uniformity correction") to obtain a substantially 
uniform output signal value. Therefore it would have been obvious to one having 
ordinary skill in the art at the time of the invention to apply a corrective electrical signal 
in the modified method of Wood et al., in order to obtain a substantially uniform output 
signal value. 

In regard to claim 4 which is dependent on claim 3, Wood et al. also disclose 
(column 2, lines 57-59) an integrator (integrating preamplifiers 26) and an A/D converter 
(32) to converting the substantially uniform output signal associated with each 
microbolometer to a digital signal value. 
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In regard to claim 5 which is dependent on claim 4, Wood etal. also disclose 
(column 4, lines 5-24) passing the digital signal values associated with each 
microbolometer in the array through a digital image processor to correct for image 
defects. 

4. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wood etal. and incorporated by reference US Patent 5,420,419 and Duvall, III in view 
of Applicant Admitted Prior Art as applied to claim 5 above, and further in view of 
Thiede etal. (US 5,129,595). 

In regard to claim 6 which is dependent on claim 5, the modified method of 
Wood et al. lacks that the image defects comprise fine offsets, gain non-uniformity, and 
dead pixels. Image defects such as fine offsets, gain non-uniformity, and dead pixels 
are well known in the art. For example, Thiede et al. teach (column 7, lines 45-66) the 
correction of gain non-uniformity and dead pixels in order to fully compensate for array 
non-uniformity. Therefore it would have been obvious to one having ordinary skill in the 
art at the time of the invention to correct for gain non-uniformity and dead pixels in the 
modified method of Wood et al., in order to fully compensate for array non-uniformity. 

5. Claims 18,19, and 30-32 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Wood etal. and incorporated by reference US Patent 5,420,419 in 
view of Duvall, III as applied to claims 17 and 29 above, and further in view of 
Thiede etal. (US 5,129,595). 

In regard to claim 18 which is dependent on claim 17, the cited prior art is applied 
as in claim 6 above. 
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In regard to claim 19 which is dependent on claim 18, Wood etal. also disclose 
(column 4, lines 5-24) that the digital image processor (36) further comprises digital 
memories to store the correction values for each microbolometer in the array. 

In regard to claim 30 which is dependent on claim 29, the cited prior art is applied 
as in claim 6 above. 

In regard to claim 31 which is dependent on claim 30, the cited prior art is applied 
as in claims 16 and 17 above. 

In regard to claim 32 which is dependent on claim 31, the cited prior art is applied 
as in claim 19 above. 

Response to Arguments 

6. Applicant's arguments filed 19 May 2008 have been fully considered but they are 
not persuasive. 

Applicant argues that what was not known, nor easily derivable from the prior art, 
was to increase the frequency of the pulses and at the same time reduce the duration of 
the pulses. Examiner respectfully disagrees. Duvall, III teaches (column 6, lines 43-53) 
that a swept bias technique includes adjusting the waveform parameters of rise-time, 
fall-time, peak to peak values, time between pulses, pulse slope, pulse width, and pulse 
amplitude which best meets a given detector and design situation in order to minimize 
unwanted detector heating. Therefore it would have been obvious to one having 
ordinary skill in the art at the time of the invention to adjust the bias pulse waveform 
parameters (e.g., pulse duration and duty cycle) in the apparatus of Wood etal., in 
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order to meet a given detector and design situation such as minimizing unwanted 
detector heating. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shun Lee whose telephone number is (571) 272-2439. 
The examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Porta can be reached on (571) 272-2444. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
IS. U 

Examiner, Art Unit 2884 
/David P. Porta/ 

Supervisory Patent Examiner, Art Unit 2884 



